Oxidative insults induce DJ-1 upregulation and redistribution: implications for neuroprotection.
Oxidative stress is implicated in the pathogenesis of central nervous system damage in neurodegenerative diseases as well as in normal aging. Parkinson's disease (PD) is one of the most common age-related neurodegenerative diseases caused by both environmental and inherited factors. DJ-1 mutations were recently identified in familial PD. The aim of this study was to elucidate the effects of the neurotoxins rotenone and 6-hydroxydopamine that lead to intracellular reactive oxygen species (ROS) on DJ-1 expression levels and intracellular distribution. The sensitivity to oxidative insults induced by rotenone, 6-hydroxydopamine and hydrogen peroxide of transfected human neuroblastoma cells that were engineered to have increased or decreased DJ-1 levels was also examined. Overexpression of DJ-1 resulted in increased cellular resistance to these insults and reduced intracellular ROS. Contrary effects were achieved when DJ-1 levels were reduced by siRNA. Exposure of naïve neuroblastoma cells to rotenone or 6-hydroxydopamine induced upregulation of DJ-1 mRNA and protein levels. Pretreatment with an antioxidant abolished these changes, implying that the upregulation of DJ-1 resulted from oxidative stress. Neurotoxins exposure not only induced upregulation of DJ-1, but also induced cellular redistribution of DJ-1 manifested by translocation of DJ-1 into the mitochondria. These results may imply that DJ-1 plays an important role in the neuronal defense mechanism against oxidative insults.